Improvement of reproducibility and sensitivity of CE analysis by using the capillary coated dynamically with carboxymethyl chitosan.
Analysis reproducibility and detection sensitivity of capillary electrophoresis (CE) are often questioned by applied scientists, which has hindered its application as a routine method. To address these issues, a simple, precise, and reproducible dynamic coating method was developed by applying carboxymethyl chitosan (CMC) dynamic coating on fused silica capillary. The proposed coating was accomplished by simply rinsing the capillary with CMC solution for 1 min in between runs, with no regeneration procedure or buffer additives needed. Electroosmotic flow could be well controlled by adjusting the pH of background electrolyte, and the adsorption of analytes onto the capillary inner wall was effectively eliminated. The main parameters of the coating condition were optimized, and extensive applications of these CMC-dynamically coated capillaries in CE separations were then firmly confirmed. By using proteins, aristolochic acids, and inorganic anions as model analytes, the coating showed a good stability, high reproducibility, as well as improved sensitivity. Baseline separations could be obtained with high efficiency. The reduced adsorption was impressively effective for basic proteins, with an average plate number of 90,000/m for each protein, apart from the good resolution on the chromatogram. A high sensitive detection of α-lactalbumin was achieved with a limit of detection (S/N = 3) of 3.5 nM, and the number of theoretical plates was as high as 1,200,000/m. In addition, the combination of the CMC coating with nonaqueous CE and CE-mass spectrometry proved to be practical. All results showed that the CMC-dynamically coated capillary has special properties and obvious superiority over the uncoated ones for CE analysis.